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I. Mackenzie Lamb* : The species of Stereocaulon 
with protosacculate cephalodia 

I • V 'y v i? - • 7 a : L o 4- 

The writer (Lamb, 1951) drew attention to the fact that sacculate cepha¬ 
lodia in Stereocaulon may be of two distinct types, either solid or loosely 
hyphose internally. Cephalodia of the former solid-cored type were later 
designated as protosacculate (Lamb, 1961). Sacculate cephalodia, generally, 
are distinguished by their smoothly corticate, even to foveolate or scrobiculate- 
corrugated surface and especially by the structure of their cortex, which is 
well developed, usually clear and hyaline in section, and highly gelatinized, 
with the swollen walls of the hyphae entirely coalescent and indistinguishable, 
only the hyphal lumina being visible. The shape of these lumina varies in 
•different species or to a certain extent within the same species. They may 
be narrow, thread-like, and closely radially parallel (palisadic) ; thread-like 
and randomly interwoven in various directions; broader and oblong, mainly 
radially parallel; or comparatively large, round and isodiametric (Lamb, 1951, 
fig. 2). Sometimes a combination of two or more different types is found in 
the same cortical layer, as figured by- Lamb (1961, fig. 2a). The internal 
tissue of protosacculate cephalodia, in which the blue-green algae (almost 
invariably Nostocoid) are embedded, is solid and compact, without air-spaces, 
•colorless and hyaline. In spite of their internal solidity, such cephalodia may 
become foveolate and more or less scrobiculate, although never so strongly as 
in some species with loose-cored cephalodia, e. g. St. ramulosum (Sw.) Rausch. 
Sometimes (notably in St. botryophorum Mull. Arg.) they may become sub¬ 
divided into verrucose portions. With some practice they may be recognized 
as protosacculate by their external appearance, but in cases of doubt, and for 
the study of the cortical structure, it is necessary to cut sections. 

Protosacculate versus loose-cored cephalodia have proved to afford a valu¬ 
able and obviously natural taxonomic criterion delimiting a related assemblage 
of species in subgen. Holostelidium. sect. Sacculata (Lamb, 1951). It is this 

* Farlow Herbarium, Harvard University, Cambridge, Mass., U.S.A. 
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assemblage which is now dealt with taxonomically in the present treatment. 
Cephalodia which are technically more or less solid-cored, but not to be 
regarded as of the truly protosacculate type, occur in some other, not closely 
related, species of the genus. Thus the New Zealand species St. caespitosum 
Redgr. and St. gregarium Redgr. (subgen. Holostelidium sect. Redingeria M. 
Lamb, 1951) have cephalodia which are almost solid-cored, but have also some 
loosely interwoven hyphae in their interior; they are not closely related to 
the truly protosacculate assemblage here considered. The cephalodia of the 
species of subgen. Holostelidium sect. Dactyloideum M. Lamb (1951), although 
likewise semi-solid internally, are distinct in external morphology, and do not 
indicate any close taxonomic relationship with the protosacculate group. 

The following key includes all the Stereocaulon species known to date 
belonging to subgen. Holostelidium, sect. Sacculata, subsections Aciculisporae 
and Ascaridisporae, which have protosacculate (solid-cored) cephalodia. 



Fig. 1. Habitus of Stereocaulon species. 

A, St. coniophyllum. B, St. Humbertii. C, St. botryophorum. D, St. foliolosum. 
E, St. claviceps. F, St. macrocephalum. G, St. pomiferum. 
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la. Phyllocladia present; soredia absent or present . 2 

2. Phyllocladia verrucose, squamulose, or foliose, PD — or + pale yellow; 

no soredia . 3 

2a. Phyllocladia cylindrical, coralloid, usually PD + red; soredia sometimes 

present. 6 


3. Pseudopodetia 1-2 cm long, densely branched and fastigiate-caespitose; 

phyllocladia concentrated at and towards apices of pseudopodetia, grain¬ 
like to thickly squamulose; apothecia large, 4-5 (-8) mm diam.; spores 
3-6-septate, 45-60 u long; cephalodial cortex with isodiametric, rounded or 
subangulose lumina. St. Humbertii 

3a. Pseudopodetia taller, up to 5 cm long, not densely fastigiate-caespitose; 
phyllocladia lateral on pseudopodetia, not concentrated at apices, thickly 
squamulose, squamulose-subcoralloid, or flattened-foliose ; apothecia smaller, 
1.5-3.5 mm diam.; spores longer and usually more septate; cephalodial 
cortex with partly narrow, elongate lumina . 4 

4. Phyllocladia thickly squamulose to squamulose-subcoralloid or almost coral¬ 
loid ; spores 3-11-septate, (20-) 30-110 u long . St. botryophorum 

4a. Phyllocladia (at least mostly) flattened-foliose; spores 6-14-septate, (55-) 
60-110 n long.. 5 

5. Phyllocladia all flattened-foliose. St. foliolosum (var. foliolosurri) 

5a. Phyllocladia flattened-foliose below, becoming subcoralloid in upper parts 

of pseudopodetia. St. foliolosum (var. strictum ) 

6. Apices of pseudopodetia effusely sorediate. St. claviceps 

6a. No soredia present.. 7 

7. Plants small, pseudopodetia less than 3 cm long ; apothecia not hypophysate, 

no distinct clavulae* developed; cephalodial cortex with isodiametric, 
round lumina 2.5-6.0 u diam. intermixed with radially elongate, oblong 
lumina 2-3wide . St. macrocephalum 

7a. Plants larger, pseudopodetia (2.5-) 3-6 (-7) cm long; apothecia hypo¬ 
physate, arising in distinct swollen clavulae; cephalodial cortex mostly 
with radial (palisadic) tubular lumina 1-2 u wide, often also with an inner 
or outer stratum of isodiametric, rounded lumina 2-4 a diam. (rarely the 
two types intermixed). St. pomiferum 

* Term originated by Duvigneaud (1956, p. 107) to designate the apical pyriform swellings in 
which ascogonia are formed and apothecia develop in species of Stereocaulon with long, multi- 
septate spores. 
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Fig. 2. Structure of cortex of protosacculate cephalodia of Stereocanlon species. 

A, St. coniophyllum. B, St. Humbertii. C, St. botryophorum and St. foliolosum. 

D, St. macrocephalum. E and F, St. claviceps and St. pomiferum (two variant 

types). 

Stereocaulon coniophyllum M. Lamb in Bot. Notiser, 114 (3) : 266 (1961) 

Pseudopodetia erect, firmly attached to rock, up to 5 cm long, robust, ir¬ 
regularly branched, glabrous, corticate on one side in apical parts and often 
spathulate-flattened at tips with the lower side sorediose. Phyllocladia not 
developed, replaced by effuse, confluent, granular-farinose soredia. Cephalodia 
lateral, sessile, subglobose or pulvinate, finally convolute-tuberculate or sub¬ 
divided into verruciform portions, gray to brown; lumina of cortex mainly 
narrow and fistulose, palisadic or running in various directions and anasto¬ 
mosing, often also partly isodiametric and round. Algae of cephalodia Nosto- 
coid (rarely Scytonema). Apothecia terminal, at first scutelliform, finally 
convex-immarginate, 1.5-4.0 mm diam., not arising in clavulae, no hypophysis 
developed. Excipulum 75-100 a thick. Central cone compact, gelatinized, with 
enclosed aggregations of sordid granular substance. Hypothecium ± colorless 
to faintly sordid isabelline. Hymenium 80-90 a high. Spores 5-8, packed 
straight in ascus, (3-) 5-7-septate, straight or only slightly fiexuose, 40-55 
(-65) x 3.5-4.0 a. 

Mat. chim.: Atranorine and Lobaric acid (thallus-mantle and soredia PD 
+ pale yellow). 

This species has a widespread distribution, circumpolar-boreal with alpine 
outliers further south; it has been seen from Fennoscandia, Cetral Europe, 
Arctic Canada, Alaska, Japan and Nepal. In the protosacculate assemblage 
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it is a primitive species, as evidenced by the short, relatively pauciseptate 
spores. It may be a very ancient representative, persisting now only in 
relict stations, of a formerly widespread group of species now restricted to 
Africa and Asia. 

Stereocaulon Humbertii Duvign. in Lejeunia, Mem. 14 (1955) : 132 (1956) 
Pseudopodetia erect, firmly attached to rock, up to 2 cm long, densely 
fastigiately branched and congested, decorticate, rigid, glabrous. No soredia. 
Phyllocladia concentrated at and towards apices of pseudopodetia, crowded, 
granular to verrucose or thickly squamulose, small, 0.1-0.4 mm diam. Cepha- 
lodia lateral on pseudopodetia and apical among phyllocladia, pulvinate-sub- 
globose, brown, ochraceous or glaucous, later dividing into convex portions 
or becoming fissured; their cortex gelatinized-pseudoparenchymatous (not 
palisadic) with ± isodiametric, rounded or subangulose cell-lumina; algae 
Nostocoid (Anabaena acc. to Duvigneaud, op. cit.). Apothecia (not often 
present) terminal, large, 4-5 (-8) mm diam., dark brown, scutelliform, finally 
subdivided into secondary discs; no hypophyses or clavulae developed. Ex- 
cipulum 100-160 u thick. Central cone compact, inspersed with masses of 
sordid granules. Hypothecium colorless, shallow. Hymenium 70-90 p high. 
Spores 5-8, straight, (3-) 4-5 (-6)-septate, 45-60 x (3.5-) 4.0-4.5 u. 

Mat. chim.: Atranorine and Lobaric acid (phyllocladia PD + pale yellow). 
The habitus is very similar to that of St. botryosum Ach. emend. Frey, 
with the pseudopodetia forming dense, compact clumps. It is apparently a 
rare species, seen only from a few localities in the high mountains of E. 
Central Africa (Kivu, Ruwenzori) at altitudes of 4000 to 5000 meters. 
Stereocaulon botryophorum Mull. Arg. in Flora, 74 : 371 (1891) 
Pseudopodetia erect or subdecumbent, rigid, firmly attached, 2-5 cm long, 
irregularly sparingly branched, decorticate, glabrous. No soredia. Phyllocladia 
unevenly distributed on sides of pseudopodetia, thickly squamulose and sub- 
crenulate or squamulose-subcoralloid to almost coralloid, 1.0-1.5 mm long, 
sometimes paler at tips. Cephalodia lateral, brown or brownish, sessile to 
shortly pedicellate, globose and up to 1.5 mm diam. or sometimes becoming 
compound-pulvinate, up to 6 mm diam. and botryosely divided into verruciform 
portions; cortex with elongated, narrow lumina running in various directions 
(rarely ± palisadically parallel), mixed with isodiametric, rounded lumina; 
algae Nostocoid. Apothecia (not often present) terminal, 1.5-3.3 mm diam.. 
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at first plane-scutelliform, finally convex-immarginate. No clavulae developed. 
Excipulum 100-300 a thick. Central cone compact, heavily inspersed with 
opaque, yellowish-gray substance. Hypothecium hyaline to sordid isabelline- 
cloudy in section. Hymenium variable in height, 75-135 a. Spores straight 
or vermiform-sinuose, variable in length and septation, (20-) 70-112 a long, 
3.5-4.5 u broad, sometimes only 3-5-septate, but when optimally developed 
9-11-septate. 

Mat. chim.: Atranorine and Lobaric acid (phyllocladia PD + pale yellow). 

Apparently endemic to the Himalayan region (N. India, Nepal, Sikkim), 
where it occurs at altitudes of 3500 to 5000 meters. It is perhaps not specif¬ 
ically distinct from the following {St. foliolosum ), being possibly only a 
modification with reduced or badly formed phyllocladia. The hymenium tends 
to degenerate early, so that fully developed spores are relatively seldom 
found. 

Stereocauion foliolosum Nyl., Synops. Lich. 1 : 240 (1860) 

Pseudopodetia 3.0-4.5 cm long, ± erect but often of somewhat dorsiventral 
habitus, firmly attached to rock, irregularly sparingly branched, decorticate, 
glabrous or subglabrous. No soredia. Phyllocladia lateral on pseudopodetia, 
evenly distributed or more abundant on one side, flattened and leaf-like, 1.5- 
2.5 mm long, flabellately branched, paler on underside. Cephalodia lateral on 
pseudopodetia, 1-2 mm diam., brown, pulvinate or subglobose, sometimes im¬ 
perfectly divided into verrucose portions; their cortex with elongated lumina 
running in various directions, not palisadic, often also with isodiametric, 
rounded lumina; algae Nostocoid. Apothecia terminal, without hypophyses 
or clavulae, up to 2 mm diam. or somewhat over, plane to slightly convex, 
with thin, finally excluded proper or pseudothalline margin. Excipulum 80- 
250 (x thick. Central cone compact, sordid and ± opaque from inclusions of 
granular substance. Hypothecium colorless, clear or slightly cloudy in section. 
Hymenium 90-110 u high. Spores 4-8, straight or rarely spirally contorted in 
ascus, straight to sinuose-vermiform, 6-14-septate, 60-95x3-4 u. 

Mat. chim.: Atranorine and Lobaric acid (phyllocladial squamules PD + 
pale yellow). 

Known only from the Himalayan region (N. India, Nepal, Sikkim), at 
altitudes of 2000 to 4000 meters, and easily recognized by the bifacial, leaf¬ 
like phyllocladia. 
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Var. strictum (Bab.) M. Lamb in Canad. Journ. Bot. 29 : 582 (1951) 

Syn. St. ramulosum var. strictum Bab. in Journ. of Bot. 4: 250 (1852) pr. 
p., St. macrocephalum var. strictum (Bab.) Dodge in Ann. Cryptog. Exot. 2: 
126 (1929) ; non St. strictum Th. Fr. 

Differs from the typical state of the species (var. foliolosum ) in having 
the phyllocladia in the upper parts of the pseudopodetia papillose to shortly 
coralloid, but showing transition downwards into the typical leaf-like form. 
The distribution is the same as that of var. foliolosum. 

Stereocaulon claviceps Th. Fr., De Stereoc. et Pilophor. Comment., 21 (1857) 

Pseudopodetia erect, (0.5-) 1.5-3.0 (-4.0) cm long, sparingly branched, 
decorticate, glabrous, firmly attached to rock. Soredia present on branch- 
apices, whitish, farinose, effuse. Phyllocladia lateral on pseudopodetia, coral¬ 
loid (subulate-cylindrical), 1-3 (-5) mm long, the larger lower ones branched. 
Cephalodia lateral or basal, 0.5-1.5 mm diam., subglobose, glaucous gray to 
pale brown, smooth or somewhat foveolate-indented; lumina of cortex partly 
isodiametric, rounded, and also (in outer part) narrower, tubular and pali- 
sadically arranged; algae Nostocoid. Apothecia terminal, 1.0-1.5 mm diam., 
arising in subglobose or pyriform clavulae which often persist as a swollen 
hypophysis below younger apothecia; at first thinly marginate with a smooth 
receptacle, finally convex-immarginate. Excipulum 140-200 u thick. Central 
cone with small air-spaces, colorless to sordid isabelline, not nubilated, with 
or without opaque grayish inclusions. Hypothecium colorless to faintly isa¬ 
belline in section. Hymenium 120-180 a high. Spores 6-8, often spirally wound 
in ascus, vermiform, 10-21-septate, (80-) 100-180 x 3.5-4.0 a. 

Mat. chim.: Atranorine and Stictic acid (phyllocladia PD + orange-red, at 
least at the tips; soredia PD + intense red). 

This species seems to be endemic to the highlands of Mexico, where it 
is fairly common at altitudes of 2000 to 4000 meters. Material from other 
parts of the world formerly ascribed to it belongs to a different, non-sorediate 
species, St. pomiferum. Sterile pseudopodetia of St. claviceps are most con¬ 
spicuously sorediate; as the apothecia mature the soredia become sparser and 
may be almost lacking in well-fruited plants. Specimens from higher altitudes 
may be very stunted and often sterile, with heavily sorediate pseudopodetia 
only 5-15 mm long, with the phyllocladia and cephalodia developed mainly at 
the base. 
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Stereocaulon macrocephalum Mull. Arg. in Flora, 74: 371 (1891) 
Pseudopodetia erect, firmly attached at base, 1.5-2.8 cm long, simple or 
only once or twice branched, partially corticate, glabrous. No soredia. Phyllo- 
cladia abundant, clothing the pseudopodetia densely on all sides, coralloid 
(cornute-cylindrical), simple, 1.5-3.0 mm long. Cephalodia lateral on pseudo¬ 
podetia, also sometimes at base, smoothly subglobose, up to 1 mm diam., 
brownish; lumina of cortex isodiametric and round or vertically oblong, not 
tubular or palisadic ; algae Nostocoid. Apothecia terminal, 2-3 mm diam., not 
hypophysate and apparently not arising in distinct clavulae, at first with 
smooth proper margin, soon becoming convex and ± immarginate. Excipulum 
massive, ca. 320 u thick. Central cone with small spaces between the hyphae, 
appearing + opaque in section from included air and sordid granules. Hypo- 
thecium colorless or slightly grayish-cloudy. Hymenium 160-220 u high. 
Spores 6-8, spirally wound in ascus, vermiform-sinuose, 18-26-septate, 108-150 
(-200) u long, 4-5 u broad. 

Mat. chim.: Atranorine and Stictic acid (phyllocladia PD + orange-red, at 
least at tips and where broken). 

A rare Himalayan species, seen to date only from two localities in N. 
India and E. Nepal, on rocks at altitudes from 3500 to 4300 meters. It is 
possible that it may be conspecific with the following species (St. pomiferum ), 
representing a stunted form, but it seems to differ, as far as can be judged 
from the two specimens seen, not only in smaller stature and different habitus 
but also in some other characters, such as the apparent lack of distinct 
clavulae and in the structure of the cephalodial cortex. St. piluliferum Th. 
Fr., to which St. macrocephalum is placed as a synonym by Zahlbruckner 
(1927) is a different species, with loose-cored cephalodia. 

Stereocaulon pomiferum Duvign. in Lejeunia, Mem. 14 (1955) : 119 (1956) 

Syn. St. claviceps var. pomiferum (Duvign.) M. Lamb in Ergebn. Forsch.- 
Unternehmen Nepal Himalaya, 1 (4) : 352 (1966) ; St. mamillosum Duvign., op. 
cit. p. Ill; St. mikenoense Duvign., op. cit. p. 126; St. claviceps var. yunna- 
nense Hue in Nouv. Arch. Mus. Hist. Nat. Paris, ser. 3, 10: 251 (1898) ; St.. 
macrocephalum var. yunnanense (Hue) Dodge in Ann. Cryptog. Exot. 2: 125 
(1929) ; St. yunnanense (Hue) M. Lamb ex Asahina in Kihara, Fauna and 
Flora of Nepal Himalaya, 1 (1952-53) : 50 (1955) (comb, inval.). 

Pseudopodetia erect, firmly attached to rock, (2.5-) 3-6 (-7) cm long, 
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subsimple to sparingly irregularly branched, often branched subcorymbosely 
only towards the apex, decorticate or partially corticate, glabrous. No soredia. 
Phyllocladia abundant, clothing pseudopodetia densely in most parts, coralloid 
(acuminate-cylindrical), 1-3 (-5) mm long, the larger lower ones branched. 
Cephalodia lateral on pseudopodetia or sometimes basal, smoothly subglobose 
or finally moderately foveolate-indented or convolute-scrobiculate, sometimes 
fissured, 1-2 mm diam., glaucous gray to brown; lumina of cortex mostly 
narrowly tubular and palisadically arranged, often also in inner or outer 
part wider, isodiametric and round (rarely the two types intermixed) ; algae 
Nostocoid. Apothecia terminal, arising in subglobose to pyriform clavulae, 
at maturity 1-3 (-5) mm diam., with dark brown, finally convex disc and 
paler brown, smooth or conspicuously tesselate-granulate proper margin (re¬ 
ceptacle), in younger stages with ± distinct swollen hypophysis. Excipulum 
120-350 u thick. Central cone compact or with small air-spaces, gray and 
opaque in section. Hypothecium colorless to faintly isabelline-cloudy. Hy- 
menium 120-200 (-270) a high. Spores 4-8, straight or irregularly contorted 
or spirally wound inside ascus, vermiform-sinuose, 10-22 (-30)-septate, (80-) 
140-160 (-220) a long, 3.5-4.0 (-4.5) u broad. 

Mat. chim.: Atranorine and Stictic acid, sometimes with Norstictic acid 
or Dendroidin as accessory constituents (phyllocladia, at least at tips and 
where broken, PD + orange-red). Exceptionally, as in one specimen seen from 
Bhutan, Stictic acid may be almost absent, only Atranorine and Dendroidin 
being present in appreciable quantity (phyllocladia PD + pale yellow). Ha¬ 
waiian specimens seen contain Atranorine and Norstictic acid or Atranorine 
only, and may perhaps represent a distinct subspecies. Specimens containing 
Dendroidin have so far been seen only from Nepal and Bhutan, but not all 
of our material has been chromatographed for this substance. 

The taxon distinguished by Hue as St. claviceps var. yunnanense repre¬ 
sents the species in its optimally developed condition, with large apothecia, 
high hymenium, and very long spores with up to 30 septa; the apothecial 
margin (receptacle) is conspicuously tesselate-granulate (resembling the sculp¬ 
ture on a truffle). All these characters, however, show complete inter grada¬ 
tion into those of the more common form of St. pomiferum, and it is impos¬ 
sible to separate plants of the “yunnanense” type taxonomically. 

St. pomiferum has a widespread bicentric African-Asian distribution, 
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occurring in high mountains of E. Central Africa (Congo, Kenya, Uganda, 
altit. 2500-4200 m), the Himalayas (N. India, Nepal, Tibet, Bhutan, Sikkim, 
altit. 2500-4700 m), Cnina (Yunnan, alti. 3750-4000 m), Formosa, and Japan. 
There is also an outlying oceanic station in Hawaii (perhaps a distinct sub¬ 
species, cfr. supra), and one specimen has been seen from Peru ; it was recorded 
by Nylander (1859) as “ Stereocaulon claviceps", but the specimen in his 
herbarium, collected by Weddell, is typical St. pomiferum. 

This contribution forms part of a larger study of the family Stereo- 
caulaceae supported by the National Science Foundation (Grant no. GB-4503). 
Grateful acknowledgement is also made to Professor Yasuhiko Asahina for 
helpful advice and assistance on the toxonomy of the genus over a period of 
nearly twenty-five years, and to Dr. Cecil Fox (National Research Council, 
Halifax, Nova Scotia, Canada) for chromatographic testing of many species. 

Bibliography 

Duvigneaud, P. (1956) Les Stereocaulon des hautes montagnes du Kivu. Essai 
anatomo-systematique. Lejeunia, Mem., 14, 1955. Lamb, I. M. (1951) On 
the morphology, phylogeny and taxonomy of the lichen genus Stereocaulon. 
Canad. Journ. Bot. 29 : 522-584. - (1961) Two New Species of Stereo¬ 

caulon Occurring in Scandinavia. Bot. Notiser, 114: 265-275. Nylander, W. 
(1859) Lichenes in regionibus exoticis quibusdam vigentes. Ann. Sci. Nat., 
Bot., ser. 4, 11: 205-264. Zahlbruckner, A. (1927) Catalogus Lichenum 
Universalis. Band IV (1926-27). Leipzig. 

* * * * 

1951 MitMi'kW (sacculate cephalodia) ic 2 

&*gfilU 1961^1(114TVS % (proto- 

sacculate cephalodia) tbtz 0 14 U V M © Holostelidium l£jj|, 

rf'vti? (sect. Sacculata) (Dt£.fr(D Aciculisporae Ascaridisporae jJJtfilL 

M L£ % o©fi fc: ■o v> x Srffif £:Pff L fz „ 

St. coniophyllum Lamb ^:fil43 — p ybHHS, 77^^, 

mr by / v 


— 12 



Nov. 1968 Journ. Jap. Bot. Vol. 43 (10-11 Asahina Comm. Number) 301 

St. Humbertii Duvign. JSro<2> 0 

Ffj^7 7 y PCOWim 4000-5000 m T 1 

7 / U 

St. botryophorum Miill. Arg. BJ1 £>a>fc t -77 l^fticS" ©IfjSi 3500- 

5000m St. foliolosum fcfHTV'T, 0 

jijbi-S ZrWfchbfliM LfeHSTOfTC&§o 7 f 7 / 'J y 

St. foliolosum Nyl. t77t® 2000-4000 m V'5 0 

J!¥t?Kir&©*>S T 1>7 / !J yiP^-^S^ 

W&U 

57«©f&MMi 1^Ct?&Sa*, H^#j±g|5®itTOas mX^iz K *§V' ?- yn" 
^Srls'l'S % ®Sr var. strictum (Bab.) Lamb itfc 0 
St. claviceps Th. Fr. 4r v - 3 ©iftftil # IIT'& 5 a 5 

btiZ a s 

© Sf. pomiferum £*&§*l5 i>®X'&Z„ 

5V'l*&<&aas, »fl®»lm2gI^ftl0^SroltS o 7 l>7/ 
yUSr-^riro 

St. macrocephalum Mull. Arg. rjfc,§|M y F' is L — /I"® H;L 

a>&kftTV'&V'fc7'7^#jS©^g't?&§o St. pomiferum k fWJ—Ha^ Lfl&© 

*fe^^as/Mi“c& 5 lia* < 9 xfc <, < s> ■£ & V' z: t-til 

^©SM©1Siifei’7?iE:sij$^s 0 n?/ yytxf^fyi&^ 0 
St. pomiferum Duvign. 77 ) p kT 'J T W ft ! 7 M Sr 4>'L K 57 ^ LTV' 

X, V':fc>#>£ bicentric &57JfjSr7rrj- 0 jfCOT^T 7 >J # (nyn) £---V, trtiV 
lift 2500-4200 m), h- 77 ^, M, H^KIL, 

%^n5?^XT:V''6 0 Hue asa^oTfElitLlfc St. claviceps var . yunnanense 

?t©#R:^W®£©^®7:\ ^CtV'^-Sin 30 ^fl® 

HfE®!!!'^ L < llfirlftSrahftSo 


— 13 — 



